A high endothelial venule-expressing promiscuous chemokine receptor DARC can bind inflammatory, but not lymphoid, chemokines and is dispensable for lymphocyte homing under physiological conditions.
Chemokines displayed on the luminal surface of blood vessels play pivotal roles in inflammatory and homeostatic leukocyte trafficking in vivo. However, the mechanisms underlying the functional regulation of chemokines on the endothelial cell surface remain ill-defined. A promiscuous chemokine receptor, the Duffy antigen receptor for chemokines (DARC), has been implicated in the regulation of chemokine functions. Here we show that DARC is selectively expressed at the mRNA and protein levels in the high endothelial venules (HEV) of unstimulated lymph nodes (LN). To examine the biological significance of DARC expression in HEV, we performed competitive binding experiments with 20 different chemokines. The results showed that DARC selectively bound distinct members of the pro-inflammatory chemokines such as CXCL1, CXCL5, CCL2, CCL5 and CCL7, but not lymphoid chemokines such as CCL21, CCL19, CXCL12 and CXCL13 that are normally expressed in HEV. CCL2 bound to DARC failed to induce a significant cytosolic [Ca(2+)] elevation in CCR2B-expressing cells, whereas the free form of CCL2 induced a distinct [Ca(2+)] elevation, suggesting that DARC down-regulates activities of pro-inflammatory chemokines upon binding. Targeted disruption of the gene encoding DARC did not induce any obvious changes in the cell number or leukocyte subsets in the peripheral and mesenteric LN. Neither did DARC deficiency significantly affect lymphocyte migration into LN. These results suggest that DARC may be a scavenger for pro-inflammatory chemokines, but not a presenting molecule for lymphoid chemokines at HEV and that it is probably functionally dispensable for lymphocyte trafficking to HEV-bearing lymphoid tissues under physiological conditions.